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Study Area
96
Three small contrasting catchments (Sa Font de la Vila, Es Fangar and Es Telègraf; ranging from 97 3 to 5 km²) located in the Island of Mallorca (Spain) were selected for this study (Fig. 1a) . All 
104
The southernmost catchment is Sa Font de la Vila (4.8 km²). It is located in the southwestern part 
108
covering 37% of the whole catchment area and are supported by 147 km of dry-stone walls [51] . Since 109 the mid-twentieth century, the abandonment of traditional agriculture in these marginal areas caused 110 an afforestation process with an increase of fuel availability [52] . As a result, two severe wildfires 111 affected the catchment in 1994 and 2013. Current land use is mainly dominated by agriculture (44%),
112
sparsely vegetated terrains (38%) and forests (18%).
113
The catchment with the highest relief energy and steepest hillslopes is called Es Telègraf (due to 114 a nearby homonym mountain pass; 2°51'0'' E; 39°48 '30 
123
which is also affected by check-dam terraces and terraced fields. Thus, the catchment shows a mosaic 124 of different land uses and management practices as a result of a complex interaction between human 125 and natural environments [46] . Therefore, it is so-called the "mixed" catchment.
126
Three small plots of 50,000 m 2 , including the characteristic landscape elements in each of the 127 three catchments (Fig. 1c) , were selected to assess how the representation of typical Mediterranean 128 landscape elements -either caused by natural conditions or human activity-in DTMs can affect 129 subsequently on hydrogeomorphological modelling by using a morphometric hydrological and 
239
In addition to these basic geomorphometric parameters, hypsometric curve [67] , the slope-area 
260
In addition, to assess the effect of DTM models in terms of landscape stability and soil erosion,
261
the empirical hill-length and slope steepness factor (LS factor) was computed. In its original 262 formulation, as part of the Universal Soil Loss Equation (USLE) [76] , the morphological LS factor is 
294
No clear difference between the influence of vegetation and open-terrain could be obtained from the 295 frequency distributions as over-and underestimation were similarly distributed for both land cover 296 types (Fig. 2) .
297
The SRTM DTMs showed an overall accuracy of 6.98 m (RMSE) and 5.27 m (NMAD), evidencing
298
that SRTM tends to overestimate surface elevation, as it is depicted in the histogram of elevation 299 errors (Fig. 2) . Among the three studied catchments, SRTM accuracy was the worst for RMSE at the 300 The IGN LiDAR DTMs accuracy was considerably much higher for both spatial resolutions (i.e., 312 313 
327
For both LiDAR models, elevation at open-terrain GCPs points was slightly overestimated 328 whereas vegetated points revealed minor underestimation of elevation values (Fig. 2) performance for all catchments and models except SRTM (Figure 3a) . Slope-area plots, which are 371 describing erosional processes in a catchment, allowed the detection of breaking points which 372 separate different sections of the catchments for the two IGN models but not for the SRTM and
373
ASTER ones (Figure 3b) . Finally, the cumulative area distribution plots were able to identify breaking 374 points between hillslopes and channels too (Figure 3c) . However, such breaking points were hardly 375 determined in the case of the satellite derived DTMs, as the hillslope region was described by a very 
381
Using a uniform threshold of 30 ha of upslope contributing area, stream networks were 382 delineated from all terrain models (Fig. 4) . At the mountainous Es Telègraf catchment, SRTM 383 produced straight line stream features which did not reflect the actual terrain topography.
384
Furthermore, the satellite-derived models indicated the existence of second order streams which were 385 not represented in the IGN LiDAR data. It should be noted that Es Telègraf was also the catchment
386
with the largest differences in delimited catchment area among the datasets (Fig. 4 ; 
399
The empirical Inverse Cumulative Distribution (i.e., iCDF) of flow length probabilities was also 400 calculated ( Fig. 4b ) and revealed differences among the datasets especially at the Es Telègraf 
412
In all three catchments, the coarser spatial resolution of the satellite-derived models (~27 m)
413
limited the applicability of the IC at all sites, whereas the IC estimated by using the LiDAR DTMs
414
were useful, also considering that improved details are provided by using the 1 m data instead of the 415 5 m (Fig. 5 ). Larger differences between SRTM, ASTER and the IGN LiDAR models were accordingly 
429
Finally, slightly different results were observed at the Es Fangar catchment (Fig. 5) , where the plot
430
was located at an agricultural field delimited by a road and an artificial channel flowing at the south-
431
eastern corner (Fig. 5) . Both SRTM and LiDAR data showed a high-connectivity pathway from NE to 
439
The vertical accuracy results of the satellite-and airborne-derived models ( 
477
ASTER as a "first-return system". In contrast, last-returns are usually taken from discrete waveform
478
LiDAR data to ensure that backscattering occurs as close as possible to the bare surface. However, as 479 aforementioned, severely filtered LiDAR returns are reported to affect DTM accuracy. Clark et al.
480
[83] showed that classification and, thus, filtering errors, resulted in a less predictable LiDAR DTM delineation. That fact was also supported by the observed differences in flow routing characteristics 553 (Table 3) . 
555
559
In order to check the ability of the investigated DTMs to adequately address 560 hydrogeomorphological processes, different geomorphometric parameters were used (Fig. 4) 
618
LiDAR models with very high resolution is only recommended if point density is high enough.
619
Otherwise, the increase in computing time and required hardware resources cannot be justified in 620 terms of increased hydrological detail and accuracy. 
644
The results presented in this study are transferable to other geographic regions dominated by 
